Forestry and the aquatic environment: studies in an Irish context by Giller, P. S. & O'Halloran, J.
Forestry and the aquatic environment: studies in an
Irish context
P. S. Giller, J. O’Halloran
To cite this version:
P. S. Giller, J. O’Halloran. Forestry and the aquatic environment: studies in an Irish context.
Hydrology and Earth System Sciences Discussions, European Geosciences Union, 2004, 8 (3),
pp.314-326. <hal-00304919>
HAL Id: hal-00304919
https://hal.archives-ouvertes.fr/hal-00304919
Submitted on 1 Jan 2004
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destine´e au de´poˆt et a` la diffusion de documents
scientifiques de niveau recherche, publie´s ou non,
e´manant des e´tablissements d’enseignement et de
recherche franc¸ais ou e´trangers, des laboratoires
publics ou prive´s.
	

	


	 	

	
		



	


	

	
	


	

					
				
	
	
	 
	
	

	
!	 " 

	

	


	
	

	


		
	

	








					
		





		
		

		

	
	
	

	

	
		
	
		
	

	
			

		
			

		




			
 !
"
	
		
		

		
#$
%		

	
		
	


			
#&'	
$	%(
	


	

$
 	'		 

 

	




	
			
	

)		
	
 
 

  	 	
 
 
	
 	 
  		 
   	
 	 (


 	 
 *	
  
 	 
  		 	
 	   
 
	

 	 
	

	'
	



	
		

	


	
 +	)+ 
 
 	
  		 
  
 	 	 	
	
  		 	
 ( 	 	

	




	
	

	
(


			'
	
		
(
		
	
	

		
	


	

			





	

'
	

,	)
	

	
			
	
	


	

	
	
   	 !   	 "" ! #$
% & 	 	"	 ! 	"" 	

"#	
	
	#	#"'(	
'$)*!
 	
	 &	!$+	!!	
#	
	


"	
	#
#		


, 
!"   " 	 -	  " 	

	
	 ./0$ 1	$ 	
 2  3
 	

 4"$5    && 
 
			

!" 	
	
!	"
	
 
	
  	
 	
6" 
 	
$ 3	
	

! 7 '*!  	
	  	  
& 
 	
		 8	'9*#'$:		


	 #!!!" 	
	
	

		 !  	 
 	;"	 " 
 
"
/<		
	
'(($:

	
#	"!
-#&
	
	
"	

	;"	  
'(9)5 	
=	;"
'((	
!			
7

 	"!	
$

 $>$
!" !,	#		!	

 
!6&		

	
7		
& 7 	   "	
 		
 	

=
 '(5/  '(('$ 
 
 	

	7

 !   "	
 #  ! 	
  

  #   
 	   
77 " 
&  
	# !  "#	   #"!! 
	$.

&
	#		
7
	  "
	
" 	
"

 ""
	-
 
	
	
	 8?@?%/+
		

	



	


?'((95%	'((95'((95
>6@"

'((9
!
			
 		 &  6#"!! &	 &
& 	"	
"!"

7
!	!	
$
/!
!"
	"!

		
7$			
"  
	
	"
" 	 "
#"  
	
	

	
!
""
$
=&	 


"# 
! 	
" 	
 	 !  " 	
 	
  ""

 	
$?8	

 		
   " 	  	"	 	

	13/=
!!	7&	
&$
& 
 	  "   !	 
		#&!
 	"		
	%3/=
&
	;"	"&
#&"!	
"
!! #	
- 
 	
 	
& 7 	

	#
4/1
"
&	7	"#"!		
	
!	
!	"7	

	
 	

=	;7'(($:#		
#&
	"
"	

	
"
 "
!"

	"!7	

		
 
	
		

 		
A

!	
	!!# 		

7	
 	
  ;"	 ;"	
 	
 7 ! 
	
	"#	;"	&!
 	"	 
	"!   		
7	
 ="  	

 	 #$
 "# !   		
 A

	
	#7	! 	&	
7#	
!&67   		
 	
   7 		8

 " ! 	6&
 	
  	
"
"	
	""
."	
'(($:
 
	 	

"	 
 
#"
 ! 	
	 	&		 		#
	

"	 "
!	;"		
7#	1	

		
'((B	
	

#"" )*!	

"	


	-!	
"
'(9)$:		"
	!	;"	
	7		
 			 	


	
!

 		
A
C	-
	

+'(($

	

"#
 "!	&
# 2D4 !  		
  	
 "
  7
	

	
	""	

	!!	
	" 
	 	
 	 	


			&	 #	 "7	

7 	 
 &	"
$
'(()$ 
 "  7 

 	

	 
 " 	
 " 	 
& 	7		

#&&
#	
-	 7!	
	
 
	
 "
  $ '(()$ 2D4 	
  7
 	""!#	&	!&	

&
  	

 	
 	  	
 
  6!!
;"
	&		
 
				
	" 	
 
  	

$:7	 !!  	

!	
 
	

 ! 	#	 
 
 
	$:			!		


&
!	
&# 	 ,		
!!!
A		 
	 7!!!

	


!	
"	 	-$
'(5   $ '((' 	
 
 
7#	
 "
$?
	!  "	
	#
!!
 7
 ! &67 !"  !	# !

 
 	
 7"	 	   7 !
 	
 	
 7	
 	7
#

	#&
#	
	


 "7.
'(95
"	
0	-	
'((5
2	
$
+	
!6
7


	
	7


	
&	8"



	'(($7

	&	  "

7
	
""	 	





	
,#"	
	 
	#!!!
! 	
 !  	 
 	;"	   #
,	
&"  	
! "
6
7
	!	
!!$!	8!


!&-
	
	7#
7&
 	"	
7
	
	
"!"
	
!


	7#
 	&	
>	
&$
	
	
	

  	 '(9&	 ;"	 "& ! 


	
&
&		&7!,
7
!	
 	
 	 	 
" #	 	"
	8 		

$		&	
! "
	&
	

"		
	


!	
!	""

'(9 	
 	 '(5 "  &  	 
		
	!		!!&	;"	$:


&		#	

!	#		

D	 /$ '(('5 /<		
 	

'(( 	
 &	 	 !" 
   
	
,	#	
!!	 	
	
!	7

		$
?$ '(("	
&			
#&
 
	!7	

	 	"
" 	
 7 	
 	#



	
 
 	&	 
1

			
 "
=	$.	
	"&	"
#.&	
'(B'(('
 	!	  	


	-!&#"!!
	 	%
7
"E%%"
!"



	
#&
!! 	
	

	

	


&	;"	?

'(($:"
&
	
	!	
"#!	 8
!	

&	 ;"	 
 	
$ ,	  !  	
 
#&
!	
&	;"		!!
 
!
!  7	
7

 ""  7& 
!

 		
	&	  
-
&	
		
!!""	#
!$
	
	

	
	
	
?
&
" 	
"
!7 

&	"
	-
	
	
	" 	
			


		!

7	""$'(($:
 % 7 
& ;" 	
 	
 ! 	
	  	
!	
6	
		
		#
	

75
	
!
7#	
	-	

"
	 

	
"!!"	
#&

%#"		
=		
7	
		
!"&-$
D 
" 	-	
 !  "
!! &	 
F1	1


	!!	
 $
		&
7,')1	1

  	!!	
  
	
 !  7	" !	 
#&
 !"  		  

	!!	
 	 # 	&$ :   !
 
"	
	
"
	
#&
!	

	;"	  	 
	
	 " ?@?%/+ &	
	#
&		
	 #"!!&
	&	6=		
 	!D-&="
	
	

&	& 	#"
7		!="

%$'$?
		&	
	 

		$
D-&	
	&	6=		 	
 
	 	!
"	
%	
$'((9$/"!		"		

		
#	-"
7!	
	&!
 	
?$'((9$? 		

"# !D-& 	
	&	6=	  
  
#"!!	!
	
	
	
"
 7	"#&
!	
&	$
:	 &	7	

	


 	
 	!! 	
 	
 
  " 

&
 	
  
&
 	
 	 	 	  	"	
7"
	# 	 !  ! $ 
D-& 


	
 ! 	# 
 	"
" &

	
!	
	
"#6	

+-	




 !
 
 
		

	



	


&&
	"	  	 7	"
GH$?&7!		
7#	
&	 	 !"
 	  $ 
 ="
 
 
	
/+	

"&

#7" 	
  #&
 ! 7 	
 	
	%$	

!"
! 	
	
!

&	!	 	
	

 	!
"
$'((9$
D !6	 	 	
 &
7

		
&!"
 	
	
!

		!	
	
	 #
"
!	
$
!		"		
7
7	 	   7 	
 
	 	  	 !&
!	
 
 	  	
	
 ! 		 %$ 5
1
	
$'((	$

#"	 #'$9
"
7		
!'$-	 	

!$ : 	 !""	
 
  	
7		#&
	

	 "&
"

 	1
		
$'((	$D,
7"7
		
	
!&

	

	
	
 	
 - "
	

  !	 "


"  	
  
   " 	  
7"	
	
	
	
&D	%	&-
47147IBI1$
	!"7&	#7	
"!
	
	
7			J
	-	
7		!&

	
	 
	
  #&
  	- 	 	
 & 	-	

7	" >6@"

  $ '((9$/
6!! 	 
	

!	&
"

6	

	
!#
		
7#	

	-	
7	"			
"  

	
$$="
		$'((9$:"
!"4
	

,	!D$'(((
#
7	"				#!
	


75	
& "
!	7	 
!	6
7&	 
	
&	 
&	
 
  "
 ! 	7 	
&	 ;"	
"$



		
:	#
!	!"
			


		
	 $,
7	

		

 	
	"7"!	&	!
!
 
 
	# 	 /<		
  $ '((B$0
 ! " 
   	 ! 	!!	
 
&	
;"		7#
"
	-
	"			
	7		# ! 	 6-  6	!!	
  	
4"	
$$'$4"
6	!!	
!&
"#6	
 ! , 
	 & 	
&"
#"!!   %$  & 
 
!	
 6
	   	 	#	 	
 
  	
!&
"7	
$
	
" 
	

6  	!&
"7	
	
!	
&

	#"		

	8	
, 
	
+."

#$%





	
&

'	
	
	%

!
	
( !
+/
&

%	%


	
	%)
&*$%++,!
+%
-
!
	

	


     Stream one  
(without a buffer)
  Stream two 
(with a buffer)  
 
 
Parameter Sampling Parameter Sampling 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Crossing point 
Reference Reference Water Chemistry
(above felling) (above felling) Habitat 
Macroinvertebrates
Water Chemistry
Habitat
Macroinvertebrates
Fish Fish 
Adjacent 1A Water Chemistry
Bridge
(one side felled) 
Adjacent 2A Water Chemistry(both sides felled 
Adjacent 1 Water Chemistry
(adjacent to Habitat 
 felling) Macroinvertebrates
Adjacent 1 Fish 
(pocket of  
deciduous trees 
remaining) 
Water Chemistry
Habitat
Macroinvertebrates
Fish 
Bridge 
Adjacent 2 
Water Chemistry
(adjacent to felling 
(both sides felled)  
Macroinvertebrates
Adjacent 2
(adjacent to
 felling)
Water Chemistry
Habitat
Macroinvertebrates
Fish 
Water Chemistry
Adjacent  3 
Tributary
(channel 
felled area)
adjacent to felling 
(both sides felled)  
Water Chemistry
Habitat
Macroinvertebrates
Fish 
Downstream 1
(below felling 
- unfelled)
Water Chemistry
Habitat 
Macroinvertebrates
Fish 
Downstream 1 
(c. 250m below  
(below felling 
 - unfelled) 
Water Chemistry
Habitat
Macroinvertebrates
Fish 
Downstream 2 Water Chemistry
(c.5 km below felling) 
10m Buffer 
Zone 
10m Buffer 
Zone 
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GROUP 1 GROUP 2 GROUP 3 GROUP 5
CUA1 
CUF
LF2 
GBA1
OD1 
IMA2 
IMA1 
GGM2 
GGD1 KM1 
TF
KF1* KF3 
COA
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AD1 
GSD3 
DRF2*
AM3 
TF2 
COF3*  OM3
COM2 
 OM2 
CLA2* 
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AM1 
AM2 
BF1*
DF1 
GROUP 4 
GF1 
BF3* 
DA2*
GSM2 
LF1* 
GSF1 
BF2
TAF4 
INF1* 
AF
AM4 
KM3* 
GF2 
DRF
BM
Baetis  
muticus - 1
Oulimnius 
tuberculatus - 1 Halesus - 3
Ancylus 
   - 1
Protonemura 
meyeri - 1
Protonemura 
meyeri - 1
Leuctra inermis - 4
Brachyptera 
risi - 
Rhithrogena 
semicolorata 
    - 1
Philopotamus 
montanus - 2
2 
Baetis muticus - 3 
Sericostoma personatum -
Chironominae - 3
Leuctra  
inermis - 1
Gammarus - 
Lymnaea peregra 
     - 1
 Leuctra inermis - 4 
Ecdyonurus venosus - 1
Baetis rhodani - 4
- 4Rhithrogena semicolorata 
Ecdyonurus dispar - 1
- low altitude 
 -  zero-low forest 
- agriculture sites
- medium altitude 
   zero-low forest 
- low altitude
   medium forest 
- medium altitude 
     med-high forest(*)
-med-high altitude 
    zero forest 
-low-med altitude 
    medium forest 
-high altitude 
     low-med forest(*) 
-high altitude 
  zero forest 
-high altitude 
   low-high forest 
-low-med altitude 
   med-high forest(*) 
-high altitude 
  zero forest 
-high altitude 
   med-high forest 
- low-med altitude 
    med-high forest(*)
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